Inhibition of sodium glucose cotransporter-I expressed in Xenopus laevis oocytes by 4-acetoxyscirpendiol from Cordyceps takaomantana (anamorph = Paecilomyces tenuipes).
Cordyceps contains many health-promoting constituents. Recent studies revealed that the fruiting body of cordyceps significantly alleviates hyperglycemia which usually accompanies diabetes mellitus. The mechanism of the anti-hyperglycemic effect by cordyceps, however, is not fully understood. In this study, methanolic extracts were prepared from fruiting bodies of Paecilomyces tenuipes, and 4-beta acetoxyscirpendiol (ASD) was eventually purified from the extracts. The Na+/ glucose transporter-1 (SGLT-1) was expressed in Xenopus oocytes, and the effect of ASD on it was analyzed using voltage clamp and 2-deoxy-D-glucose (2-DOG) uptake studies. Fluorescence microscopy was performed to monitor the effect of ASD on glucose uptake using HEK293 cells expressing recombinant SGLT-1. ASD inhibited SGLT-1 activity, and its two derivatives (2-acetoxyscirpenol and 15-acetoxyscirpendiol), were also effective; 15-acetoxyscirepenol was as inhibitory as ASD while diacetoxyscirpenol had less effect. Thus, the ASD in P. tenuipes may play an important role in lowering blood sugar in the circulatory system along with its derivatives as specific inhibitors of SGLT-1.